Differences in structural dynamics of muscle and yeast actin accompany differences in functional interactions with myosin.
We have used spectroscopic probes ErIA and IAEDANS attached to Cys374 to compare the structural dynamics of yeast actin filaments with that of muscle actin, to understand the structural basis of the less productive interaction of yeast actin with myosin. Time-resolved phosphorescence anisotropy (TPA) of ErIA and steady-state fluorescence of IAEDANS were measured. TPA indicated more rapid rotational motion and more restricted angular amplitude in yeast actin. The fluorescence spectrum was less intense and more red-shifted in yeast actin, suggesting more exposure of the probe to solvent. These results indicate that the two actins differ substantially in the conformational dynamics of the C-terminal region. Binding of myosin S1 induced significantly different spectroscopic changes in TPA and fluorescence of muscle and yeast actin. As a result, the spectroscopic differences between the two actins were decreased by the addition of S1. These results suggest that yeast actin is less effective at activating myosin because of larger changes required in the structure of actin upon strong myosin binding. These results provide insight into the relationship between actomyosin dynamics and function, and they provide a useful framework for structure-function analysis of mutant yeast actin.